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Objective. To estimate the inter-rater reliability and accuracy of ratings of competence in student
pharmacist/patient clinical interactions as depicted in videotaped simulations and to compare expert
panelist and typical preceptor ratings of those interactions.
Methods. This study used a multifactorial experimental design to estimate inter-rater reliability and
accuracy of preceptors’ assessment of student performance in clinical simulations. The study protocol
used nine 5-10 minute video vignettes portraying different levels of competency in student perfor-
mance in simulated clinical interactions. Intra-Class Correlation (ICC) was used to calculate inter-rater
reliability and Fisher exact test was used to compare differences in distribution of scores between
expert and nonexpert assessments.
Results. Preceptors (n542) across 5 states assessed the simulated performances. Intra-Class Correlation
estimates were higher for 3 nonrandomized video simulations compared to the 6 randomized simulations.
Preceptors more readily identified high and low student performances compared to satisfactory perfor-
mances. In nearly two-thirds of the rating opportunities, a higher proportion of expert panelists than
preceptors rated the student performance correctly (18 of 27 scenarios).
Conclusion. Valid and reliable assessments are critically important because they affect student grades
and formative student feedback. Study results indicate the need for pharmacy preceptor training in
performance assessment. The process demonstrated in this study can be used to establish minimum
preceptor benchmarks for future national training programs.

Keywords: advanced pharmacy practice experience, continuing education, faculty development, preceptors,
simulation, reliability, competency assessment

INTRODUCTION
Competency-based education focuses on integrating

competency into all facets of training and assessment.1 In
experiential education, the objectives of competency-
based education are to appraise student performance in
the clinical setting and to determine if the student is suf-
ficiently competent to enter into professional practice.2

However, there is no widely accepted method to evaluate
whether these assessment programs actually discriminate
between competent and noncompetent students. These
objectives are especially elusive for the advanced phar-
macy practice experiences (APPEs). The 2008 American
Association of Colleges of Pharmacy (AACP) president
and the American College of Clinical Pharmacy (ACCP)
Educational Affairs Committee called for a standard
APPE assessment instrument.3,4 Despite best intentions,

several issues must still be addressed to realize valid and
reliable assessment of student performance duringAPPEs
across practice settings and preceptors.

First, volunteer preceptors assess student perfor-
mance duringAPPEs in amajority of pharmacy programs
and are responsible for acting as gatekeepers to practice.
These preceptors are expected to assess students’ readi-
ness to enter into practice based on a comparison of ob-
served behavior with professional performance standards
(eg, the Center for the Advancement of Pharmaceutical
Education (CAPE) Educational Outcomes). However,
performance levels are not sufficiently operationalized
to rate a student as competent or not competent using
CAPE or any other educational performance gold standard.
In the volunteer preceptor model, the preceptor’s practice
experience positively affects the quality of student perfor-
mance ratings, and those preceptors who are judged as bet-
ter clinicians are usually better at rating the job performance
of others.5 Additionally, preceptorswith little experience or
substandard clinical skills have greater idiosyncratic assess-
ment scores that increase score variation.6 For example,
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student assessments differ between nursing educators and
nonfaculty nursing clinical preceptors.7,8 Educators, who
often develop assessment instruments, may have a different
concept of competency compared to practicing clinicians. In
short, experts’ assessments are likely to be better than non-
experts’ assessments, even with standardized tools.

Next, lack of standardization has an impact on the
variability of an individual preceptor’s assessments. Phar-
macy preceptors are urged to assess students’ competence
based on a comparison of observed behavior with pro-
fessional performance standards.9 However, individual
performance standards are as diverse as the number of in-
struments and preceptors. Preceptors commonly use an
intuitive decision-making framework to assess students,
commenting that “. . . ‘gut feeling’ seems to represent their
cognitive integration of those characteristics into a decision
about the overall adequacy of performance.”10 Cross and
Hicks concluded that preceptors commonly use implicit
criteria in the decision making process; preceptors would
ask themselves if they would hire this student for their
decision-making framework rather thanuse clinically-based
objective measures.11 Alexander’s heuristic model found
that preceptors assessed whether, in their opinion, the stu-
dent’s performance was representative of the desirable
characteristics of an entry-level practitioner.12 However,
these decision-making frameworks are affected by impres-
sions of previous students and, especially, a personal per-
ception of what constitutes an entry-level practitioner.

Finally, pharmacy education and its accreditors (eg,
the American Council for Pharmacy Education (ACPE))
provide little guidance on acceptable preceptor inter-rater
reliability, and the acceptability may be as diverse as the
number of competency assessment instruments. Inter-rater
reliability refers to the degree to which assessment scores
are consistent and provide clear information useful for dif-
ferentiating between individual students.13 Measures of
inter-rater reliability in the clinical setting are often low
and estimates of .80 or above are rarely achieved in other
health professions.14 An instrument, evenwith face validity,
is no better or worse than no instrument if it produces
inconsistent results between preceptors. For example, if
two students’ performances are the same at two sites, it
is possible that one preceptor may assess their students
as noncompetent and require additional training of the
student, while the other preceptor may rate their student
as competent and the student is deemed ready to practice.
While we assume that all preceptors would rate the same
interaction similarly, that assumption hasn’t been rigor-
ously tested. Thus, guidance on methods to estimate both
preceptor accuracy and inter-rater reliability iswarranted.

In addition to inter-rater reliability, preceptors’
APPE ratings need to accurately discriminate between

students who are competent and students who are not com-
petent. For example, Noel et al measured the accuracy of
student assessments made by medical faculty members
(n5203), who viewed two clinical case simulations on vid-
eotape.15Using avalidated scoring system,overall accuracy
was calculated at 32% for the group using an open-ended
evaluation form and 60% for the group using a structured
evaluation form.More than half of the participants rated the
students’ performances in the two scenarios as satisfactory
or superior. In both case simulations, however, the designers
purposely included enough errors so that all faculty mem-
bers should have rated the students’ performances as less
than satisfactory. Thus, accuracy was less than desirable
even with the improved inter-rater reliability measures for
the group using a structured evaluation form. Noel et al’s
study illustrates two points. First, a higher inter-rater reli-
abilitymeasure by itself does not support a case for validity.
Second, theuseof videotaped simulations is a soundmethod
to measure preceptor inter-rater reliability and accuracy.

Given these aforementioned challenges, the goal of
our study was to evaluate the inter-rater consistency and
accuracy of pharmacists on the Drug Therapy Evaluation
andDevelopment competency from the SUCCESSAPPE
clinical competency assessment tool.16 Specifically, our
objectives were to estimate the inter-rater reliability of
preceptors viewing video simulations of student/preceptor
clinical interactions and to compare expert and nonexpert
ratings of those interactions.

METHODS
In response to preceptors’ calls for a single APPE as-

sessment instrument in Florida, SUCCESS was developed
to assess student performance during APPEs.16 The
SUCCESS instrument consists of 13 competencies based
on 99 subcompetencies and is used by all colleges and
schools of pharmacy in Florida for APPE assessment. A
multifactorial experimental study design is used to esti-
mate inter-rater reliability and accuracy of preceptors’ as-
sessments of student performance in clinical simulations.

A comprehensive description of the vignette and video
development can be found elsewhere;17 however, an abbre-
viateddescription is included.TheDrugTherapyEvaluation
and Development competency (competency #3) from
SUCCESS was chosen. Vignette and video development
were accomplished in two phases. First, a physician at the
local teaching hospital developed a checklist of activities
necessary to meet the target competency and subcompe-
tencies. For example, subcompetency statement A reads:
“synthesizes complete history, laboratory, and physical
examination data to identify problems.” The physician-
generated checklist required the student to read the history
and identify the patient’s age, gender, race, symptoms, and
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signs of disease and past medical history to demonstrate
competency in subcompetency A. The complete checklists
for all subcompetencies can be found elsewhere.17 In addi-
tion to the checklist items, the levels of performance on each
activity was adapted from the physical therapy assessment
instrument.18 Five domains demonstrate competence and
excellence: supervision, quality, complexity, consistency,
and efficiency.

The checklist and performance criteria were submitted
to a Delphi panel of pharmacy experts (n522) using online
survey methods via Survey Monkey (Survey Monkey, Inc.,
PaloAlto,CA).19,20Weaskedpharmacy school experiential
directors to nominate preceptors to join our expert panel.
The nomination criteria included knowledge of clinical per-
formance assessment principles, high proficiency in assess-
ment of clinical skills, acknowledgement as an exceptional
preceptor, and advanced clinical training. Panelists pro-
vided comments using a reactive Delphi model, which
requires panelists to react to previously prepared material
(ie, the expert physician’s checklist) rather than generat-
ing original material.21 The panelists generally agreed on
the checklists and performance levels for each of the sub-
competencies (eg,.80%). In the end, it was decided that
subcompetencies A and B would be used separately, and
subcompetencies D and E could be combined as both re-
ferred to “design and evaluation of treatment regimens.”
Consequently, in the next phase, subcompetencies A, B,
and D/E were used to illustrate APPE students reporting
to their preceptors in a video simulation.

In phase 2, a nonprobabilistic convenience sample
(n512) from the original Delphi panel was recruited based
on the quality of their previous comments. Panelists were
offered $400 compensation for their time and effort. Ten
preceptors accepted the original invitation and seven (59%)
completed phase 2. The expert panelists had two tasks. The
first task was to review and edit scripts prior to filming.
Scripts were distributed to the expert panel representing
each performance level for each subcompetency. The ex-
pert panel was asked for input on student behaviors that
could be observed and that would illustrate different levels
of performance to generate the performance-rating rubric.
After panelists’ responses to the first round were complied,
newversions of the scriptswere returned to the expert panel
andfinalized after the second review.The second task of the
expert panel in phase 2was towatch the video vignettes and
score the performance using the new criteria. After the
videos were completed several months later, theywere pre-
sented to the expert panelists.

Video simulations are generally accepted as amethod
to evaluate assessment strategies. In a video simulation,
preceptors view and assess the exact same performance
by actors.22 In theory, the preceptors’ assessments should

be the same. In this case, the videotaped scenarios simulated
an authentic preceptor encounter with a student during an
APPE.Multiple preceptors observed the same scenarios and
rated the students’ competence. Nine third-year students
from a nonparticipating college of pharmacywere recruited
andpaid$100each. Students completed rehearsals andfilm-
ing in one day. An experienced faculty member played the
role of the preceptor in each simulation and consistently
presented the scripted prompts to the students.

In terms of participant expertise, a convenience sam-
ple of preceptors representing a variety of practice settings,
regional locations, andeducational institutionswas recruited
to participate in a 3-hour online continuing education (CE)
course on student clinical competency assessment. The
course included presentations, video portrayals of APPE
performances, and discussion. The CE programwas cost-
free to the preceptors. The preceptors were offered a $100
eGift certificate from Amazon.com and were provided
with 3.0 contact hours (0.3 continuing education units)
of CE credit if they completed the webinar course and
submitted the assessments. The Texas Pharmacy Associ-
ation (TPA) distributed materials that promoted the CE
program via one of TPA’s regular e-mail lists to pharma-
cists state-wide. TwoFlorida-based schools providedmail-
ing lists containing the names and contact information of
their preceptors. The promotional materials encouraged
the preceptors to participate in the CE program and were
distributed directly to the preceptors.

The preceptorswatched the video vignettes and eval-
uated student performance using the TPA CE webinar
site.20 A total of 52 participants started the 3-hour webi-
nar. The dropout rate was steady over the duration of the
webinar. Complete data was collected from 42 participat-
ing preceptors (81%).

Two to three months after giving feedback on the
scripts, seven of the initial 10 expert panelists watched
the video vignettes of APPE performances and submitted
their assessment scores using a website created exclu-
sively for the panel.20 Panelists were offered a $100 eGift
certificate for their assessments. In addition, twomembers
of the expert panel who had already submitted their as-
sessments also attended the preceptor’s webinar, but did
not submit their assessments a second time. These two
expert panelists were invited to the webinar simply to an-
swer questions and to contribute to the discussion if other
preceptors asked questions during the webinar. They were
also provided with 3.0 contact hours (0.3 continuing edu-
cation units) CE credit for participating in the webinar.

As stated earlier, subcompetencies A and B were
evaluated as separate subcompetencies and D and E were
combined because of similar wording. Subcompetency A
required students to synthesize complete patient history,
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laboratory, and physical examination data to identify
problems. Subcompetency B required students to identify
and prioritize actual and potential drug-related problems,
stating their rationale. Finally, subcompetencies D and E
evaluated students’ abilities to design and evaluate treat-
ment outcomes using “pharmacokinetic and drug formu-
lation data” (D) and “disease states and previous or
current drug therapy . . . including psycho-social, ethical-
legal, and financial data” (E). The expert panel was sent
6 case studies. Panelists were asked which case would best
illustrate the 3 subcompetencies. The expert panel picked
diabetes, heart failure, and anticoagulation for script de-
velopment. The first 2 cases focus on chronic conditions
and the third case offered an inpatient setting. Hyperten-
sion, chronic obstructivepulmonarydisease, andpainman-
agement were not selected. The purpose of the video
vignettes was to show different student behaviors for the
preceptors to assess. Consequently, each vignette purpose-
fully illustrated different levels of student clinical perfor-
mance. The preceptors’ prompts were the same regardless
of the simulated student or the performance level illus-
trated. Preceptors then watched 9 video vignettes and
scored the performances using rubrics with the following
performance criteria: Level 1, excellent performance – the
student requires minimal clinical supervision (beyond en-
try level)with simple to highly complexpatients and is able
to function in unfamiliar or ambiguous situations. The stu-
dent’s clinical reasoning is consistently proficient and
shows knowledge and practice competence beyond entry
level. The student’s performance is timely and efficient.
The student willingly assumes a leadership role for man-
agingmore difficult cases and is able to serve as a resource
for others. The student actively contributes to the enhance-
ment of the pharmacy with an expansive view of the pro-
fession; Level 2, entry-level performance – the student
requires the expected degree of supervision for an entry-
level pharmacist and shows entry-level knowledge and
competence. The student consults with others and resolves
unfamiliar or ambiguous situations. The student’s clinical
reasoning is consistently proficient in simple and complex
cases. The student performs in a timely and efficient man-
ner; Level 3, deficient (novice) performance – the student
requires more than entry-levelclinical supervision even
with simple patients. Clinical performance is inconsistent
and inefficient. Performance reflects little or no experience
and is slow and inefficient.

The first 3 vignettes were presented in order from
excellent to deficient, or from best to worst performance.
However, a preceptor’s assessment should be based on the
performance criteria (ie, subcompetency description and
the checklist) and not influenced by the performance
of the previous student or the simulated student’s own

performance on other subcompetencies during that inter-
action. In other words, a student could be competent in
one subcompetency, but deficient in another subcompe-
tency during the same interaction. Hence, to assess the
potential for a halo effect, both the performance levels and
subcompetencies were randomized in the 6 vignettes for
the next 2 medical conditions. Both the expert panelists
and preceptors were blinded.

The target number of participants was based on the
ICC requirements to estimate inter-rater reliability23 and
the Fisher exact test to estimate accuracy.24 Preceptors
and video simulations were treated as random factors in
a 2-way random effects ICC model. Since the 3 perfor-
mance levels (eg, excellent, entry-level, and deficient)
were hierarchical, and the purpose of the study was to
assess preceptor’s agreement on assignment to dichoto-
mous categories, the preceptors’ ratings were collapsed
into two 2x2 tables for comparison. Preceptors’ ratings of
students as competent were compared to ratings as non-
competent in one table and ratings of students’ perfor-
mances as excellent were compared to nonexcellent in
the other 2x2 table. Higher ICC values reflected greater
inter-rater reliability among preceptor assessments and
described as poor,0.00, slight (0.00–0.20), fair (0.21–
0.40), moderate (0.41–0.60), substantial (0.61–0.80),
and almost perfect (0.81–1.00).25 Fisher exact test mea-
sured preceptors’ accuracy andwere comparedwith expert
panel members’ classification of competent or noncompe-
tent scores with cells having fewer than 5 expected obser-
vations.26 Similar to the ICC, the Fisher exact test treated
collapsed data as nominal. The sample size was calculated
to show if typical preceptors assessed students with the
same accuracy (610%) as the expert panel beyond chance
alone. Data were analyzed using SPSS, v19.0 (IBM,
Chicago, IL). The study protocol was approved by the
Institutional Review Board at the University of Florida
and conducted according to the principles of the Declara-
tion of Helsinki.

RESULTS
The expert panelists’ ages ranged from30 to 66 years

with a majority (57%) reporting 40 years or younger.
Seventy-one percent of the participants were female and
all (100%) held a doctor of pharmacy (PharmD) degree.
All panelists had earned an advanced degree or a Board of
Pharmacy Specialties (BPS) certification. The majority
(86%) reported practicing 10 years or less. A majority
(86%) reported precepting students for 10 years or less.
Eighty-six percent indicated their primary role was pre-
ceptor, although one participant reported clinical coordi-
nator. All participants (100%) were affiliated with public
institutions. The largest group (71%)worked in hospitals.
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Participants represented 5 states, and most respondents
were from Alabama (29%) and Texas (29%).

The preceptors” age range was 26 to 61 years. Sixty-
seven percent of the preceptors were female. Several par-
ticipants possessed advanced degrees and certificates.
The majority (53%) of them reported practicing phar-
macy for 10 years or less. Eighty-four percent reported
less than 10 years of experience precepting students. The
majority (76%) indicated their primary role with students
was preceptor, and 5% were educational coordinators.
Sixty-nine percent were affiliatedwith public institutions,
while the remainder were affiliated with private institu-
tions. The largest group (41%) practiced in hospitals. Par-
ticipants represented 5 states and themajority practiced in
Florida (81%) and Texas (12%).

In the diabetes vignettes, each student’s script was
written so their performance was at the same level across
all 3 subcompetencies, and the vignetteswere delivered to
the assessors in order from excellent (best) to deficient
(worst). Student pharmacist Mary was intended to illustrate
excellent performance for all 3 subcompetencies (Table 1).
Meanwhile, student pharmacist Thomas was intended to
illustrate entry-level performance, and student pharmacist
Susan was intended to illustrate deficient performance for
all 3 subcompetencies. For these nonrandomized vignettes,

the expert panelists’ ratings were unanimous and matched
the designated levels at the best and worst performance
levels. However, the assessments were mixed for Thomas,
the student illustrating entry-level performance, with some
of the panelists rating his performance as excellent.

While the expert panelists were unanimous in their
rating ofMary, just over a third of the preceptors rated her
performance as entry-level(24%) or deficient (12%) for
subcompetency A (Table 1). Other preceptors rated her
performance asdeficient for subcompetencyBandsubcom-
petency D/E, although the vignette’s script was written to
match criteria for excellent performance. For the most part,
the preceptors rated Susan consistently as deficient (as
intended). However, as with the expert panelists, the pre-
ceptors’ ratings for Thomasweremixed. Thomaswas rated
as entry-levelfor the 3 subcompetencies by 45% to 55% of
the preceptors.The simulatedperformancewas ratedhigher
than intended by 29% to 43% of the preceptors and lower
(ie, deficient) by 26% to 36% of the preceptors.

The designated performance levels for the heart fail-
ure vignettes were randomized for each subcompetency.
With regard to rating them correctly or incorrectly, the
panelists’ results were mixed (Table 2). For example,
student pharmacist Patricia’s video vignettewas designed
todemonstrate entry-level performance for subcompetencyA.

Table 1. Panelists’ Ratings of Student Pharmacists’ Performances on Simulated Diabetes Clinical Interactions

Excellent, n (%) Entry Level, n (%) Deficient, n (%)

Expert
Panelists Preceptors

Expert
Panelists Preceptors

Expert
Panelists Preceptors

Mary Subcompetency A
(Excellent)

7 (100) p value50.45 27 (64) 0 (0) 10 (24) 0 (0) 5 (12)

Subcompetency B
(Excellent)

7 (100) p value50.45 28 (67) 0 (0) 9 (21) 0 (0) 5 (12)

Subcompetency D/E
(Excellent)

7 (100) p value50.53 29 (69) 0 (0) 9 (21) 0 (0) 4 (10)

Thomas Subcompetency A
(Entry)

3 (43) p value50.15* 9 (21) 4 (57) 22 (52) 0 (0) 11 (26)

Subcompetency B
(Entry)

3 (43) p value50.15* 8 (64) 4 (57) 23 (55) 0 (0) 11 (26)

Subcompetency D/E
(Entry)

2 (29) p value50.06** 8 (19) 5 (71) 19 (45) 0 (0) 15 (36)

Susan Subcompetency A
(Deficient)

0 (0) p value50.86 0 (0) 0 (0) 1 (2) 7 (100) 41 (98)

Subcompetency B
(Deficient)

0 (0) p value50.73 0 (0) 0 (0) 2 (5) 7 (100) 40 (95)

Subcompetency D/E
(Deficient)

0 (0) p value5NA 0 (0) 0 (0) 0 (0) 7 (100) 42 (100)

N/A5one variable is a constant and association cannot be computed; ** Significant up to 10% difference between two groups, * significant up to
30% difference between 2 groups; p value is the probability of obtaining a difference in proportions between the preceptors and the expert
panelists as extreme as the one observed beyond chance alone. Since there is no widely accepted criteria for an acceptable difference between the
preceptors and panelists, the study notes p values at the 10% and 30% levels
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While 29% rated her performance as entry level, 57%
rated it as deficient and nearly 14% rated it as excellent.
In both cases, 5 of the 7 panelists rated her performance
incorrectly. Conversely, Patricia’s performance on sub-
competency D/E was designated as deficient, and all of
the expert panelists rated it correctly. The expert panel-
ists’ ratings for scenarios for student pharmacists Joseph
andDorothywere alsomixed. Notably, Joseph’s a priori
designations were excellent, deficient, and excellent.
His performance was rated as entry-levelby the highest
proportion of panelists for the 2 subcompetencies des-
ignated as excellent, and an equal number of panelists
rated his performance as deficient. For the subcompe-
tency designated as deficient, most of the panelists rated
it correctly. Dorothy’s results showed ratings consis-
tent with the designation for the 2 deficient subcompe-
tencies. However, subcompetency B was designated
a priori as excellent and 5 of the 7 panelists rated her
performance as deficient, which was consistent with
the other 2 performances panelists correctly rated as
deficient.

The preceptors’ assessments showed the same gen-
eral pattern (Table 2). As with the expert panelists, most
preceptors rated Patricia’s performance as deficient on all
3 subcompetencies, even though 2 of the 3 subcompeten-
cies were designated as entry-level a priori. The majority

of preceptors rated Joseph’s performances as entry-level
or deficient. In the subcompetencywritten to show Joseph
as deficient, half rated him correctly, but the remainder
rated him as entry-level or even excellent. In the 2 cases in
which Dorothy was designated as deficient, nearly all of
the preceptors rated her as deficient or entry-level. How-
ever, in the one subcompetency written to show her per-
form at an excellent level, only 10% of the preceptors
rated her correctly and the majority rated her as deficient.

The expert panelists’ assessments again showed
mixed results for the third vignette on anticoagulation
(Table 3). Student pharmacist Linda’s scenario was writ-
ten to demonstrate excellent, entry-level, and excellent
performance on the subcompetencies. The largest propor-
tion of panelists rated her performance as excellent for all
3 subcompetencies, including the one subcompetency
designated as entry-level. With the exception of subcom-
petency A, entry-level was the next most frequently oc-
curring rating. Student pharmacist David was designated
as entry-level, excellent, and deficient on the 3 subcom-
petencies. David was rated as deficient most frequently in
the subcompetency rated as entry-level, and he was rated
most frequently as entry-level on subcompetency B,
which was designated as excellent. He was rated cor-
rectly in most cases on the subcompetency designated
as deficient. David was consistently rated lower than his

Table 2. Panelists’ Ratings of Student Pharmacists’ Performances on Simulated Heart Failure Clinical Interactions

Excellent, n (%) Entry Level, n (%) Deficient, n (%)

Expert
Panelists Preceptors

Expert
Panelists Preceptors

Expert
Panelists Preceptors

Patricia Subcompetency A
(Entry)

1 (14) p value50.62 4 (10) 2 (29) 15 (36) 4 (57) 23 (55)

Subcompetency B
(Entry)

0 (0) p value50.51 4 (10) 3 (43) 11 (26) 4 (57) 27 (64)

Subcompetency D/E
(Deficient)

0 (0) p value50.03** 1 (2) 0 (0) 17 (40) 7 (100) 24 (57)

Joseph Subcompetency A
(Excellent)

2 (29) p value50.50 9 (21) 3 (43) 24 (57) 2 (29) 9 (21)

Subcompetency B
(Deficient)

0 (0) p value50.26 6 (14) 2 (29) 15 (36) 5 (71) 21 (50)

Subcompetency D/E
(Excellent)

2 (29) p value50.66 9 (21) 3 (43) 21 (50) 2 (29) 12 (29)

Dorothy Subcompetency A
(Deficient)

0 (0) p value50.19* 2 (5) 1 (14) 15 (36) 6 (86) 25 (60)

Subcompetency B
(Excellent)

2 (29) p value50.44 4 (10) 0 (0) 15 (36) 5 (71) 23 (55)

Subcompetency D/E
(Deficient)

1 (14) p value50.23** 1 (2) 1 (14) 21 (50) 5 (71) 20 (48)

** Significant up to 10%, * significant up to 30%; N/A5 one variable is a constant and association cannot be computed; p value is the probability
of obtaining a difference in proportions between the preceptors and the expert panelists as extreme as the one observed beyond chance alone. Since
there is no widely accepted criteria for an acceptable difference between the preceptors and panelists, the study notes p values at the 10% and 30%
levels
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designation, with the exception of the subcompetency
designated as deficient. Finally, student pharmacist
Barbara’s subcompetencies were written to demonstrate
deficient, deficient, and excellent performance. She was
generally rated correctly by the panelists on the 2 de-
ficient subcompetencies. However, the majority of pan-
elists also rated her as deficient on the subcompetency,
for which her performance was written to demonstrate
excellence.

The majority of preceptors rated Linda correctly for
subcompetency A, designed to illustrate an excellent per-
formance (Table 3). The next most frequently occurring
rating was entry-level; however, nearly 10 percent rated
her excellent performance as deficient. In subcompetency
B, designated as entry-level, nearly equal proportions of
preceptors rated her performance as excellent or entry-
level. David’s ratings were about evenly distributed
across the excellent, entry-level, and deficient ratings
for subcompetency A, designed to illustrate entry-level
performance and subcompetency B, designated as excel-
lent. As with the expert panelists, preceptors rated him
correctly in most cases on the subcompetency designated
as deficient. David was consistently rated lower than his
designation, with the exception of the subcompetency
designated as deficient. For subcompetency D/E, those
who did not rated him as deficient were about evenly split

among the excellent and entry-level performance ratings.
In Barbara’s case, the patterns in the preceptors’ ratings
were similar to those of the expert panelists. For the
2 subcompetencies designated as deficient, the majority
of the preceptors rated her correctly. However, the major-
ity rated her as deficient on the subcompetency, for which
her performance was written to demonstrate excellence.

The aggregate ICC point estimates for subcompeten-
cies A, B, andD/Ewere 0.37, 0.31, and 0.30, respectively,
for competent vs noncompetent comparisons (Table 4),
indicating fair inter-rater reliability with wide 95% con-
fidence intervals (CI). Individual ICC point estimates for
subcompetencies A, B, and D/E in all case scenarios
ranged from 0.00 to 0.67 for competent vs noncompetent
comparisons. The individual ICC point estimates had
similarly wide 95% CI ranges. The aggregate ICC point
estimates and 95% CIs for excellent vs entry-level com-
parisons were generally lower than the competent vs non-
competent comparisons (Table 4). The 0.24, 0.19, and
0.19 aggregate ICC point estimates indicated slight
inter-rater reliability for subcompetencies A, B, and D/E,
respectively. Individual ICC point estimates for subcom-
petencies A, B, and D/E in all case scenarios ranged from
0.00 to 0.54, representing poor to substantial reliability.
The individual ICC point estimates hade similarly wide
95% CI ranges.

Table 3. Panelists’ Ratings of Student Pharmacists’ Performances on Simulated Anticoagulation Clinical Interactions

Excellent, n (%) Entry Level, n (%) Deficient, n (%)

Expert
Panelist Preceptor

Expert
Panelist Preceptor

Expert
Panelist Preceptor

Linda Subcompetency A
(Excellent)

6 (86) p value50.55 25 (60) 0 (0) 13 (31) 1 (14) 4 (10)

Subcompetency B
(Entry)

3 (43) p value50.26* 19 (45) 2 (29) 18 (43) 2 (29) 5 (12)

Subcompetency D/E
(Excellent)

3 (43) p value50.38 17 (40) 2 (29) 18 (43) 2 (29) 7 (17)

David Subcompetency A
(Entry)

1 (14) p value50.18* 11 (26) 2 (29) 18 (43) 4 (57) 13 (31)

Subcompetency B
(Excellent)

2 (29) p value50.30* 11 (26) 4 (57) 17 (40) 1 (14) 14 (33)

Subcompetency D/E
(Deficient)

0 (0) p value50.34 5 (12) 1 (14) 8 (19) 6 (86) 29 (69)

Barbara Subcompetency A
(Deficient)

0 (0) p value50.62 0 (0) 1 (14) 8 (19) 6 (86) 34 (81)

Subcompetency B
(Deficient)

0 (0) p value50.18* 2 (5) 0 (0) 8 (19) 7 (100) 32 (76)

Subcompetency D/E
(Excellent)

0 (0) p value50.54 2 (5) 2 (29) 13 (31) 5 (71) 27 (64)

** Significant up to 10%, * significant up to 30%; N/A5one variable is a constant and association cannot be computed; p value is the probability
of obtaining a difference in proportions between the preceptors and the expert panelists as extreme as the one observed beyond chance alone.
Since there is no widely accepted criteria for an acceptable difference between the preceptors and panelists, the study notes p values at the 10%
and 30% levels
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In nearly two-thirds of the rating opportunities,
a higher proportion of the expert panelists than preceptors
rated the student pharmacists’ performance correctly
(18 of 27 scenarios). Conversely, a higher proportion of
preceptors than expert panelists correctly rated the stu-
dents’ performances in only 30 percent of the rating oppor-
tunities (8 of 27). The proportion of correct and incorrect
ratings was the same for both the expert panelists and the
preceptors for only one subcompetency in one scenario.
The expert panelists rated student performances correctly
more often than the preceptors in every instance on the
diabetes scenarios and for 6 of the 9 rating opportunities
presented in the heart failure scenarios. The preceptors
rated student performances correctly for 5 of the 9 rating
opportunities presented in the anticoagulation scenarios.
These trends further support concerns about inter-rater in-
consistency, evenwhen only classifying a student’s perfor-
mance as competent or noncompetent.

The diabetes simulations, presented first and from
the highest to lowest, had the highest inter-rater reliability
estimates and smallest 95% CIs for all 3 subcompeten-
cies. The average ICC for the 3 subcompetencies was
0.65. The average ICC for the 3 randomized subcompe-
tencies in the heart failure scenarios was 0.07 and was
generally poor. The ICC results increased slightly with
the anticoagulation scenarios, although the average was
still considered only fair (0.37). This trend was consistent
for the excellent vs entry-level comparisons. Both expert
panelists and preceptors assessed student performances in
the diabetes vignettes, delivered from best to worst, with
a greater degree of reliability compared to the heart failure
and anticoagulation vignettes, which were delivered in
a random order.

DISCUSSION
In general, the inter-rater reliability and rater accuracy

were poor in our study, although not different from most
other health professions.15,16,20 Several factors may have
contributed to inter-rater inconsistency or contributed to
assessments that differed from the intended performance
level(s). These factors include limited number of observa-
tions, halo effect, weakmanipulations in the “videotaping”
and scripts (although they reflected real-life scenarios), in-
adequate understanding of the performance criteria, and
diversity in rater expertise. Several panelists andpreceptors
commented that they struggled to make accurate and fair
assessments based on a single-case presentation. Often
during a student’s experiential placement, preceptors will
have multiple opportunities to observe the student’s per-
formance. So,while theymight not “get it right” every time
in individual observations, preceptors’ overall impressions
of a student’s competence is assumed to be accurate over
multiple observations.

Each opportunity to evaluate a student’s competence
should be considered independent from all other oppor-
tunities. However, preceptors do not look at them indepen-
dently, and their opinions about previous performance(s)
roll over to the next one. This phenomenon is known as
the halo effect and occurs when a preceptor’s general
impression (eg, affective like or dislike) influences their
ratings of the individual student’s performance,27 the pre-
ceptor’s current assessment is influenced by their previ-
ous assessments of the student or their implicit or explicit
comparisons of the student with other students’ perfor-
mances,28 or there is a failure by the preceptor to discrim-
inate among distinct facets of the student’s competence.29

Therefore, the preceptor can unconsciously or consciously

Table 4. Intraclass Correlation Comparing Competent versus Noncompetent and Excellent vs Entry-Level Simulations

Competent vs Noncompetent Excellent vs Entry-Level

Skill/Scenario ICC 95% CI p value ICC 95% CI p value
Skill Aa 0.37 0.20-0.69 0.00* 0.24 0.11-0.55 0.00*

Diabetes 0.66 0.33-0.99 0.00* 0.54 0.22-0.98 0.00*

Heart Failure 0.15 0.03-0.88 0.00* 0.10 0.01-0.84 0.00*

Anticoagulation 0.46 0.17-0.97 0.00* 0.26 0.07-0.93 0.00*

Skill Ba 0.31 0.16-0.63 0.00* 0.19 0.09-0.49 0.00*

Diabetes 0.63 0.30-0.99 0.00* 0.49 0.19-0.98 0.00*

Heart Failure 0.00 -0.02-0.45 0.37 0.00 -0.02-0.42 0.40
Anticoagulation 0.37 0.12-0.96 0.00* 0.24 0.06-0.93 0.00*

Skill D/Ea 0.30 0.15-0.62 0.00* 0.19 0.09-0.48 0.00*

Diabetes 0.67 0.34-0.99 0.00* 0.52 0.21-0.98 0.00*

Heart Failure 0.07 0.01-0.78 0.01* 0.02 -0.01-0.61 0.12
Anticoagulation 0.29 0.08-0.94 0.00* 0.18 0.04-0.90 0.00*

ICC5Intraclass Correlation
* p value indicates significant ICC results
a aggregate ICC per subcompetency
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fail to discriminate between situations in which the stu-
dent was competent and situations where improvement
was needed to meet the minimum standard under each
of these 3 circumstances.27,30 Anecdotal findings in our
study hinted that the halo effect might have been influen-
tial among the preceptors’ variable ratings.More than one
panelist and preceptor openly acknowledged that previ-
ous students’ performances influenced their rating of other
students or the same student’s earlier performance influ-
enced subsequent ratings. In other cases, preceptors’ com-
ments suggested that a student’s performance on one
subcompetency in the same vignette influenced their rating
of that student on another subcompetency. Accurate and
consistent rating requires that each subcompetency is rated
based on its own performance criteria and not from a gut
feeling or the fact that a student was previously successful.
Comments like “giving the student a break” and “[student
name] was doing so well” suggest presence of the halo
effect and reduces the veracity of the assessments.31

Presentation order of the vignettes also supported the
halo effect as a plausible reason for inconsistent ratings.
The ICCs were highest for the diabetes vignettes, but
those findings could largely be a result of performance
levels being the same for all 3 subcompetencies in each
vignette and being presented in order from highest to
lowest competence for all 3 vignettes. Hence, the halo
effect may have artificially increased inter-rater reliabil-
ity because of the order and consistency of the perfor-
mance within each vignette. However, real life isn’t like
that. When the performance levels were mixed for the
other 2 scenarios, as we might find in authentic clinical
assessment situations, the inter-rater reliabilities were
much lower. Moreover, when students’ performances
weren’t classified correctly, preceptors were more likely
to rate a performance the same as they rated the previous
subcompetency vignette. For example, for Barbara, the
first 2 subcompetencies were written to demonstrate a de-
ficient or novice performance. However, subcompetency
D/E was written to reflect excellent performance; how-
ever, the majority of the preceptors and panelists rated
that performance as deficient. Preceptor training pro-
grams should provide mechanisms to reduce subjective
assessments of objectively observable events and improve
detection and resolution of halo effects and leniency. For
example, school-sponsored programs should train precep-
tors on the use of performance checklists and provide them
training on the checklists’ optimal use.32 The best way to
avoid leniency and halo effects is to have multiple raters.33

However, this luxury is often not possible in experiential
programs. So, raising preceptor awareness and teaching
strategies to detect and reduce halo effect and leniency is
warranted.34

When using the halo effect as an explanation for in-
consistent ratings, the rater presumably knows the criteria
but applies them incorrectly. Another plausible reason for
inconsistent assessments is a lack of understanding of the
performance criteria29 as a result of little or no training.
However, even minimal training may not be sufficient
to provide a clear understanding of the assessment in-
structions.35 For example, we provided preceptors with
a 20-minute introduction to assessment principles and to
the performance criteria prior to scoring the video vi-
gnettes, which was likely insufficient because only about
half the students were rated correctly. Preceptors’ own
anecdotal comments implied they reverted back to pre-
viously used heuristics or substituted their own personal
standards after this short training program.When precep-
tors resort to using their own standards of competence
rather than the performance criteria, it often results in
different preceptors applying different positive or nega-
tive assessments for exactly the same performance. For
example, one preceptor chastised a student for “poormed-
ication decisions,” while another preceptor praised the
same student for “. . . confident recommendations and
follow-up plan.” Another example of using contradictory
personal standards resulting in differing assessments can be
seen with this pair of comments: “. . . the student didn’t have
all answers and seemed unsure of some things,” and
“. . .willing to say, ‘I don’t know’ and check it out and not
make false statements.” With more comprehensive training,
these types of assessment inconsistencies may be reduced
by ensuring preceptors consistently use the performance
criteria rather than their own practice standards.

The second objective of this study was to compare
the assessment results of typical volunteer faculty mem-
bers with expert opinions. Ideally, the expert panelists’
ratings would have been unanimous in every scenario.
However, only 12 out of 27 video vignettes produced
unanimous agreement or had only a single dissenting
panelist. These 12 ratings occurred at the extremes of
the performance levels (eg, either excellent or deficient).
Even so, the expert panelist ratings were more accurate
than preceptor ratings by a nearly 3 to 1 margin. Overall,
preceptors’ assessmentsweremore lenient than the expert
panelists’ assessments; specifically, expert panelists only
rated 10% of deficient scenarios as competent whereas
preceptors rated 27% of deficient scenarios as competent.

Another reason for the rating inconsistencies may be
explained by the fact that preceptors and expert panelists
may have used different standards of care or clinical data-
bases.Current clinical skills are sine quanon for competent
clinical assessment. Students in the vignettes who made
their recommendations based on current guidelines were
sometimes rated as competent; other times, preceptors
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rated the same student as deficient. For example, one pre-
ceptor reported anecdotally that Mary’s performance was
excellent; however, the preceptor disagreed with the drug
therapy she recommended and rated her as deficient. Pre-
ceptors also offered negative comments about Thomas’s
medication and dose recommendations. In both of these
vignettes, the students’ recommendationswere consistent
with nationally accepted treatment guidelines. Poorly
performing clinicians are less able to accurately assess
others because they may not be aware of their own de-
ficiencies, despite high levels of self-confidence.29,36,37

Unfortunately, if administrators and faculty members re-
sponsible for experiential programs are focusing their
preceptor training on “how to teach” in the clinical envi-
ronment, theymay have only managed to train preceptors
to teach the wrong content well if the preceptors’ clinical
skills are subpar. So, experiential programs need to ensure
their preceptors’ clinical skills are up-to-date by facilitat-
ing preceptor-led clinical learning communities, coordi-
nating peer-to-peer clinical competency evaluations, or
inculcating the responsibility for continuing profes-
sional development as part of their obligation as profes-
sional teachers. While none of these strategies will
completely eliminate rater errors, ongoing systematic
training reduces inconsistency, improves accuracy, and
reduces variability.5,6,38,39

Next, study participants’ anecdotal comments sug-
gested that standardized video simulations could be ef-
fective tools, although widespread extension of this
technology presents challenges. First, each video vignette
provided preceptors with a single opportunity to observe
a student’s performance.However, in actual practice, pre-
ceptors routinely make assessments based on multiple
observations of a student spanning the entire clinical prac-
tice experience. Therefore, video vignettes portraying
multiple interactions would make the assessment more
authentic.40 Paradoxically, the academic clinical assess-
ment literature has little evidence that guides summative
assessment of multiple observations.38 Guidelines designed
to help preceptors give a single consistent and accurate
summative assessment for a single or multiple subcom-
petencies based on multiple observations are in need of
rigorous study. Futureworkmight establish cut-off guide-
lines for coming to a summary evaluation based on mul-
tiple observations.

Next, given the implication of authentically depicted
clinical practice in videotaped simulations, their produc-
tion is an important consideration. Two facets of video
production are important to the overall quality: validity of
the scripting and the technical production. First, the vi-
gnette scripts were scientifically and clinically sound.
However, a subset of the preceptor raters still stated they

had difficulty identifyingwhen activities for one subcom-
petency were completed and activities for another sub-
competency started in the videos. Similarly, others opined
it was difficult to recognize subtle differences in perfor-
mance. On the other hand, another subset of preceptors
commented that theywere able to observe different levels
of performance between subcompetencies and that the
portrayals of the student-preceptor interactions were
more realistic than expected. The point is that these sets
of preceptor comments were about the same vignettes.
This diversity of comments on the same vignettes raises
the question of whether the issue was with the scripts or
whether comments were representative of the challenges
of authentic clinical competency assessment. We believe
the latter was the case for two reasons. First, participating
preceptorsweremost consistent and accurate in their clas-
sifications of the best and the worst performances, which,
by definition, illustrated the extremes in performance and
should have been the easiest to categorize correctly.
Across the board, expert panelists and preceptors had
the most difficulty with entry-level performance, which,
by definition, contained elements of the best and worst
performances. Second, with amore homogenous presenta-
tion (eg, in best-to-worst order and consistent performance
level within a vignette), the preceptors’ assessments were
far more consistent and accurate. In short, the preceptors’
difficulties seemed to be a vocalization of the daily chal-
lenges faced by preceptors in consistently and accurately
evaluating student performance.

This brings us to a third consideration based on the
results of this study. Performance criteria for APPEs
based on universal professional standards are core to valid
assessment. While this requirement is well known, na-
tional policies or guidelines outlining acceptable valida-
tion criteria for APPE assessment instruments have yet to
be established. For example, while CAPE defines the ed-
ucational outcomes expected of an entry-level practitioner,
the level of a student’s performance where a preceptor
would categorize a student as competent or incompetent
is not described in the document or in any other standard. If
no performance standards exist then, by necessity, raters
will apply their own professional judgments to student
performance. Given the lack of policies and guidance
and the number and variety of instruments, preceptors
mayassess students differentlydependingonwhich assess-
ment instrument is used. The net effect is significant vari-
ation between preceptors as their assessments are not
grounded in professional standards.

In pharmacy education, a nationwide effort similar to
that in physical therapy may be needed to improve APPE
clinical assessment. However, the development and
maintenance of assessment instruments is expensive
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and consumes substantial resources, whether done indi-
vidually or in conjunction with other schools. A national
effort to develop and implement a standardized, validated
instrument would reduce individual schools’ costs by dis-
tributing costs across schools. Even though it would be
expensive, hidden costs are associated with inconsistent
and inaccurate assessments that need to be considered.
Moreover, a national assessment tool would encourage
development of a standardized national program to train,
assess, and improve preceptors’ ability to evaluate student
competency and readiness to enter into practice, similar to
the American Physical TherapyAssociation (APTA) pro-
gram. In physical therapy, both students and preceptors
are required to complete a standardized online training
program developed and sponsored by APTA, which uses
video simulations prior to practice experiences. This re-
quirement was based on evidence that showed even ex-
perienced preceptors improved with the training.41

Our study had several limitations. Inter-rater reliabil-
ity is dependent on the population of preceptors, the number
of student-rating opportunities, and the rating instrument.
Our convenience sample may not have represented the de-
mographics of the typical US pharmacy school preceptor
faculty members. The impact of these discrepancies on the
validity and generalizability of the results is uncertain. Fu-
ture validation studies should recruit participants that repre-
sent demographic characteristics generalizable to the schools
using the instrument.Next, on average, the 27 video vignettes
took over 70 minutes to view. Although panelists and pre-
ceptors were able to view and rate the videos at their conve-
nience online and receive CE credit, this is a large number of
video vignettes to watch and assess. Therefore, it still may
have been a burden for a groupof busy professionals andmay
have influenced the results. Next, we used a college of phar-
macy’s students, faculty members, and clinical practice lab-
oratory as amatter of convenience to produce the vignettes. It
is possible that someof the difficultiesmentioned abovewere
a result of amateur production of the videos. Some of the
inconsistencies and inaccuracies among the preceptors’ rat-
ings could have been improved by professional production.

Another potential limitation of the study’s design
was that our expert panelists edited the video scripts and
designated behaviors and performance levels that deter-
mined whether students’ performances portrayed in the
videoswere excellent, entry-level, or deficient.While it is
possible that the panelists recalled their own performance
classifications from editing specific scenarios (test-retest
consistency), individual panelists could not possibly have
“recalled” the other panelists’ responses and, as a result,
increased the inter-rater consistency. Second, the panel-
ists were not classified post hoc as experts in this study
simply because they helped shape the scripts. Rather, they

were selected to shape the scripts because they were al-
ready acknowledged expert preceptors with considerable
clinical expertise. In rating student performance, experts’
ratings are more accurate and consistent than nonexperts’
ratings; increasing inter-rater consistency.7,8 Next, accu-
racy of recall is likely diminished by both a greater time
interval between the first event and the second event42,43

and the degree of detail required by the rating.44,45 For
editing the vignette to actually give the expert panelists an
advantage, they would have needed to accurately recall
their performance rating from the first event (ie, editing
vignette) and apply it to the second event (ie, rating based
on the video portrayal). However, several months inter-
vened between the time the panelists’ edited the scripts
and the time they viewed and assessed students’ perfor-
mances on the videos. Therefore, we posit that panelists
were more likely to rely on their clinical expertise to rate
student performance on the videos than to rely on mem-
ories of their classifications from the script editing.More-
over, the expertise explanation for higher inter-rater
consistency ismore likely than the recall hypothesis given
the complexity of the task and the amount of detail re-
quired to rate student performance. In this study, experts
were asked to rate 9 scenarios on 3 subcompetencies re-
quiring a total of 27 ratings.While theymay have remem-
bered elements of their decisions and the gist of reasons
for their ratings during the editing process, accurate recall
of all 27 ratings severalmonths later was unlikely andwas
a potential source of error, lowering test-retest consis-
tency.45 So, given the amount of time between the sce-
nario editing and the complexity of evaluating clinical
performance, we propose the expert panelists had little
real advantage over the nonexpert preceptors as a result
of being on the Delphi panel several months before.

On the other hand, this hypothetical study design
limitation does provides us with some guidance on the
primary question of this study, which asked whether mul-
tiple raters viewing the same student-preceptor interac-
tion would all assess the student’s performance the same.
Under what was arguably ideal conditions, even the ex-
perts didn’t rate the students’ performances the same in
every case. Hence, a reality of clinical performance assess-
ment may be that there is a ceiling effect on assessment
accuracy and consistency, especially in situations where
the students do some things well and other things not so
well vs doing things in extreme terms of excellent and de-
ficient. However, while their inter-rater consistency was
not perfect, experts’ accuracy and consistency were higher
than nonexperts’ accuracy and consistency, which leads us
to believe that training to increase preceptors’ expertise
would improve student assessments, although perfection
may be to be too lofty a goal.
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CONCLUSION
Preceptors’ assessments of student competencies in

APPEs is replete with challenges regarding consistency
and accuracy. Preceptor assessments of clinical compe-
tencywere inconsistent and inaccurate using standardized
video vignettes, even with rubric-based response cate-
gories. Although consistency and accuracy improved
with preceptor expertise, halo effect, leniency, and pre-
ceptor knowledge base were potential sources of rater
error. Our findings support calls by pharmacy leaders,
such as the 2008 AACP president, for a rigorous and
validated standardized APPE assessment instrument.3,4

Even so, pharmacy education professionals have yet to
establish standards for experiential assessment or to out-
line acceptable validation criteria for APPE assessment
instruments. Without rigorous evaluation, there is no as-
surance that any existing or future proprietary APPE as-
sessment instruments would be capable of assessing
student performances meaningfully. Valid clinical compe-
tency assessment needs to unequivocally predict whether
students are capable of performing in real-world clinical
settings.46 A national assessment instrument supported by
strong evidence of validitywould significantly advance the
competency-based educational goals of the profession.
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